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( , [1, 3, 11]
). ,
, . $C_{1}$ , $C_{2}$ , $b$




$\frac{\partial z_{1}}{\partial t}(t, x)=D\frac{\partial^{2}z_{1}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{1}}{\partial x}(t, x)-k_{0}z_{1}(t, x)$
$\frac{\partial z_{2}}{\partial t}(t, x)=D\frac{\partial^{2}z_{2}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{2}}{\partial x}(t, x)+bk_{0}z_{1}(t,x)$ , $(t, x)\in(0, \infty)\cross[0,1]$
$D \frac{\partial z_{1}}{\partial x}(t, 0)-\alpha z_{1}(t, 0)=-\alpha u_{1}(t)$ , $D \frac{\partial z_{2}}{\partial x}(t, 0)-\alpha z_{2}(t, 0)=-\alpha u_{2}(t)$ (1)
$\frac{\partial z_{1}}{\partial x}(t, 1)=\frac{\partial z_{2}}{\partial x}(t, 1)=0$ , $t\in(0, \infty)$
$z_{1}(0, x)=z_{10}(x)$ , $z_{2}(0, x)=z_{20}(x)$ , $x\in[0,1]$
, $z_{1}(t, x),$ $z_{2}(t, x)\in R$ $t$ , $x\in[0,1]$ $C_{1},$ $C_{2}$
, $u_{1}(t),$ $u_{2}(t)\in R$ . , $\alpha>0$ , $D>0$
, $k_{0},$ $b$ .
[11] , (1) $u_{2}\equiv 0$ ,
, $C_{0}$-
. , $C_{1},$ $C_{2}$ $z_{1}(t, 1),$ $z_{2}(t, 1)$
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, ,
. , [11] ,
. ,
[11] .
$\bullet$ (1) , . $u_{2}\equiv 0$






. , [6] . , [6] 2 ,
$u_{2}\equiv 0$ ,
.
, , [8] .
2
, (1)
. $L^{2}(0,1)$ $\langle\cdot,$ $\cdot\}$ , $A_{1}$ : $D(A_{1})\subset$
$L^{2}(0,1)arrow L^{2}(0,1)$
$(A_{1} \varphi)(x)=-D\frac{d^{2}\varphi(x)}{dx^{2}}+\alpha\frac{d\varphi(x)}{dx}+k_{0}\varphi(x)$ (2)
$D(A_{1})= \{\varphi\in H^{2}(0,1);D\frac{d\varphi}{dx}(0)-\alpha\varphi(0)=0, \frac{d\varphi}{dx}(1)=0\}$ (3)
, $-A_{1}$ $L^{2}(0,1)$ Riesz- .
$-A_{1}$ , $\{-\lambda_{n}:n\geq 1\}$ . ,
$\{\phi_{n}:n\geq 1\}$ . $\{\lambda_{n}:n\geq 1\}$ :
$\lambda_{n}=\frac{s_{n}^{2}+\alpha^{2}}{4D}+k_{0}>\frac{\alpha^{2}}{4D}+k_{0}>0$ , $\forall n\geq 1$ (4)
$\{s_{n}:n\geq 1\}$
$0<s_{n}<s_{n+1}$ , $\forall n\geq 1$ (5)
:





$0<\lambda_{n}<\lambda_{n+1}arrow\infty$ , $\lambda_{r\iota+1}-\lambda_{r\iota}arrow\infty$ (8)
. , .
$\phi_{n}(x)=K_{n}e^{\frac{\alpha}{2D}x}[\cos(\frac{s_{n}}{2D}x)+\frac{\alpha}{s_{n}}\sin(\frac{s_{n}}{2D}x)]$ , $\forall n\geq 1$ (9)
$K_{n}$ $L^{2}(0,1)$ $0$ .
$/= \frac{d}{dx},$ $\prime\prime=\frac{d}{dx}\tau 2$ . $A_{1}$
$(A_{1}^{*}\varphi)(x)=-D\varphi’’(x)-\alpha\varphi’(x)+k_{0}\varphi(x)$ ,
$D(A_{1}^{*})=\{\varphi\in H^{2}(0,1);\varphi’(0)=0, D\varphi^{f}(1)+\alpha\varphi(1)=0\}$ (10)
. $-A_{1}^{*}$ Riesz- . $\sigma(-A_{1}^{*})=\sigma(-A_{1})=\{-\lambda_{n}$ :
$n\geq 1\}$ , $-A_{1}^{*}$ $\{\psi_{n}:n\geq 1\}$
$\psi_{n}(x)=M_{n}\phi_{n}(1-x)$ , $x\in[0,1]$ (11)
. $M_{n}$ $\{\phi_{n}\}$ $\{\psi_{n}\}$ (biorthonormal systems)




1 $-A_{1}$ $L^{2}(0,1)$ $C_{0}$- $e^{-tA_{1}}$ . ,
$M_{1}>0$
$\Vert e^{-tA_{1}}||_{\mathcal{L}(L^{2})}\leq\lrcorner\uparrow/I_{1}\exp(-(\frac{\alpha^{2}}{4D}+k_{0})t)$ , $\forall t\geq 0$ (13)
. $C_{0^{-}}$ $e^{-tA_{1}}$ , $\varphi\in L^{2}(0,1)$ $t>0$
:
$(e^{-tA_{1}} \varphi)(x)=\sum_{n=1}^{\infty}e^{-\lambda_{n}}{}^{t}\{\varphi,$ $\psi_{n}\}\phi_{n}(x)$ , $x\in[0,1]$ (14)
, $A_{2}=A_{1}-k_{0}I$ .
$(A_{2}\varphi)(x)=-D\varphi’’(x)+\alpha\varphi’(x)$ , $D(A_{2})=D(A_{1})$ (15)
. $A_{2}$ .
2 $A_{2}$ $L^{2}(0,1)$ $C_{0}$- $e^{-tA_{2}}$ . ,
$M_{2}>0$
$\Vert e^{-tA_{2}}\Vert_{C(L^{2})}\leq\Lambda I_{2}\exp(-\frac{\alpha^{2}}{4D}t)$ , $\forall t\geq 0$ (16)
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. . $\sigma(-A_{2})=\{-(\lambda_{n}-k_{0})$ : $n\geq 1\}$ , $e^{-t\Lambda_{2}}$ $\varphi\in L^{2}(0,1)$
$t>0$ :
$(e^{-tA_{2}} \varphi)(x)=\sum_{n=1}^{\infty}e^{-(\lambda_{n}-k_{0})t}\{\varphi,$ $\psi_{n}\rangle\phi_{n}(x)$ , $x\in[0,1]$ (17)
(1) 1 . ,
$\{\varphi, \psi\}_{X}:=\int_{0}^{1}\{\varphi_{1}(x)\psi_{1}(x)+\varphi_{2}(x)\psi_{2}(x)\}dx$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T},$ $\psi=[\psi_{1}, \psi_{2}]^{T}\in X$
$X:=[L^{2}(0,1)]^{2}$ . $A$ : $D(A)\subset Xarrow X$
$A\varphi=\{\begin{array}{ll}-A_{l} 0bk_{0} -A_{2}\end{array}\}\{\begin{array}{l}\varphi_{1}\varphi_{2}\end{array}\}=\{\begin{array}{ll}D\varphi_{1}^{//}-\alpha\varphi_{l}’- k_{0}\varphi_{1}D\varphi_{2}’’-\alpha\varphi_{2}’+bk_{0}\varphi_{l} \end{array}\}$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in D(A)$ ,
$D(A)=\{\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in[H^{2}(0,1)]^{2};D\varphi_{1}’(0)-\alpha\varphi_{1}(0)$
$=D\varphi_{2}’(0)-\alpha\varphi_{2}(0)=0,$ $\varphi_{1}^{f}(1)=\varphi_{2}’(1)=0\}$ (18)
, $A$ $X$ $C_{0}$ - $e^{tA}=:T(t)$ . ,
$T(t)$ (cf. [2], [9])
$T(t)=\{\begin{array}{ll}e^{-tA_{1}} 0U(t) e^{-tA_{2}}\end{array}\}$ (19)
$U(t)=bk_{0} \int_{0}^{t}e^{-(t-s)A_{2}}e^{-sA_{1}}ds$ (20)
. (14) (17) $\varphi\in L^{2}(0,1)\ovalbox{\tt\small REJECT}$ , $U(t)\varphi$
.
$(U(t) \varphi)(x)=b\sum_{n=1}^{\infty}e^{-(\lambda_{n}-k_{0})t}\{\varphi, \psi_{n}\}\phi_{n}(x)-b\sum_{n=1}^{\infty}e^{-\lambda_{n}}{}^{t}\{\varphi,$ $\psi_{n}\rangle\phi_{n}(x)$ , $\forall x\in[0,1]$ (21)
.
3 $A$ $X=[L^{2}(0,1)]^{2}$ $C_{0}$- $e^{tA}=:T(t)$ .
, $M>0$
$\Vert T(t)\Vert_{\mathcal{L}(X)}\leq M\exp(-\frac{\alpha^{2}}{4D}t)$ , $\forall t\geq 0$ (22)
$T(t)$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in X$ $t>0$ :
$(T(t)\varphi)(x)=[z_{1}(\varphi;t, x), z_{2}(\varphi;t, x)]^{T}$ (23)
$z_{1}( \varphi;t, x)=\sum_{n=1}^{\infty}e^{-\lambda_{n}t}\langle\varphi_{1},$ $\psi_{n}\}\phi_{n}(x),$ $x\in[0,1]$ (24)
$z_{2}( \varphi;t, x)=\sum_{n=1}^{\infty}e^{-(\lambda_{n}-k_{0})t}\{b\varphi_{1}+\varphi_{2}, \psi_{n}\}\phi_{n}(x)-\sum_{n=1}^{\infty}e^{-\lambda_{n}t}\langle b\varphi_{1},$ $\psi_{n}\rangle\phi_{n}(x)$ , $x\in[0,1](25)$
1 $\sim$ 3 [11] .
1 $A$ $X$ , Riesz- .
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3
, (1) $u_{2}\equiv 0$ [2] Definition 3.3.2
well-defined . (1) , $X$
$\frac{dz(t)}{dt}=\mathfrak{A}z(t)$ , $z(0)=z_{0}\in X$ ,
$\mathfrak{B}z(t)=u(t)$ (26)
. $z(t):=[z_{1}(t, \cdot), z_{2}(t, \cdot)]^{T},$ $z_{0}:=[z_{10}(), z_{20}(\cdot)]^{T},$ $u(t):=$
$[u_{1}(t), u_{2}(t)]^{T}$ . (26) , $\mathfrak{A}$ : $D(\mathfrak{A})\subset Xarrow X$
$\mathfrak{B}$ : $D(\mathfrak{B})\subset Xarrow R^{2}$ . $\mathfrak{A}$ $D(\mathfrak{A})$
$D(\mathfrak{A})=\{\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in[H^{2}(0,1)]^{2_{1}}\cdot\varphi_{1}’(1)=\varphi_{2}’(1)=0\}$
$\mathfrak{A}\varphi=\{\begin{array}{l}D\varphi_{1}’’-\alpha\varphi_{1}’-k_{0}\varphi_{1}D\varphi_{2}’-\alpha\varphi_{2}^{l}+bk_{0}\varphi_{1}\end{array}\}$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in D(\mathfrak{A})$ ,
$\mathfrak{B}\varphi=\{\begin{array}{ll}-\alpha^{-1^{J}}(D\varphi_{1}^{/}(0)- \alpha\varphi_{1}(0))-\alpha^{-1}(D\varphi_{2}(0)- \alpha\varphi_{2}(0))\end{array}\}$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in D(\mathfrak{B})=D(\mathfrak{A})$
. , $\mathfrak{A}$ $D(\mathfrak{A})\cap ker\mathfrak{B}$ 2 $A$
. , $\mathfrak{A}$ $C_{0}$- . ,
$B\in \mathcal{L}(R^{2}, X)$
$B(x)= \frac{2\alpha e^{\frac{\alpha}{2D}}}{4D+\alpha}(x-1)^{2}e^{\frac{\alpha}{2D}(x-1)}$ , $x\in[0,1]$ (27)
$Bu=\{\begin{array}{l}B(x)u_{1}B(x)u_{2}\end{array}\}$ , $u=[u_{1}, u_{2}]^{T}\in R^{2}$
, $Bu\in D(\mathfrak{A})=D(\mathfrak{B}),$ $\forall u\in R^{2}$
$\mathfrak{B}Bu=\{\begin{array}{ll}-\alpha^{-1}(DB’(0)- \alpha B(0))u_{1}-\alpha^{-1}(DB’(0)-\alpha B(0))u_{2} \end{array}\}=\{\begin{array}{l}u_{1}u_{2}\end{array}\}$
. , $u\in R^{2}$
$\mathfrak{A}Bu=\mathfrak{A}\{\begin{array}{l}B(x)u_{1}B(x)u_{2}\end{array}\}=\{\begin{array}{l}\beta_{l}(x)u_{1}\beta_{3}(x)u_{1}+\beta_{2}(x)u_{2}\end{array}\}\in X$




$\mathfrak{A}B\in \mathcal{L}(R^{2}, X)$ . , (1) [2]
Definition 3.3.2 well-defiried .
[2] Chapter 3, p.124 , (26) $z(t)$
$u\in H^{1}(0, t;R^{2})$ , $\forall t>0$ (28)
$z(t)=T(t)z_{0}+Bu(t)-T(t)Bu(0)+ \int_{0}^{t}T(t-s)\mathfrak{A}Bu(s)ds-\int_{0}^{t}T(t-s)B\dot{u}(s)ds$
. (23) $\sim(25)$ $T(t)$ (cf. Tanabe [9]) .
, $T(t)$ $t>0$ ,
$z(t)=T(t)z_{0}+ \int_{0}^{t}T(t-s)\mathfrak{A}Bu(s)ds-\int_{0}^{t}AT(t-s)Bu(,s)ds$ (29)
, $u$
$u\in L^{2}(0, t;R^{2})$ , $\forall t>0$ (30)
( [7] ).
$u_{2}\equiv 0$ ,
$\frac{dz(t)}{dt}=\hat{\mathfrak{A}}z(t)$ , $z(0)=z_{0}\in X$ ,
$\hat{\mathfrak{B}}z(t)=uJ(t)$ (31)
. $z(t):=[z_{1}(t, \cdot), z_{2}(t, \cdot)]^{T}$ , (31)
.
$\hat{\mathfrak{A}}\varphi=\{\begin{array}{l}D\varphi_{1}’’-\alpha\varphi_{1}’-k_{0}\varphi_{1}D\varphi_{2}’-o\cdot\varphi_{2}’+bk_{0’}\varphi_{1}\end{array}\}$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in D(\hat{\mathfrak{A}})$ ,
$D(\hat{\mathfrak{A}})=\{\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in[H^{2}(0,1)]^{2};D\varphi_{2}’(0)-\alpha\varphi_{2}(0)=0, \varphi_{1}’(1)=\varphi_{2}’(1)=0\}$ ,
$\hat{\mathfrak{B}}\varphi=-\alpha^{-1}(D\varphi_{1}’(0)-\alpha\varphi_{1}(0))$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}\in D(\hat{\mathfrak{B}})=D(\hat{\mathfrak{A}})$
$B(x)$ (27)
$\hat{B}u_{1}=\{\begin{array}{l}B(x)u_{1}0\end{array}\}$ , $u_{1}\in R$
, (31)
$z(t)=T(t)z_{0}+ \int_{0}^{t}T(t-s)\hat{\mathfrak{A}}\hat{B}u_{1}(s)ds-\int_{0}^{t}$ $AT$ $(t-s)\hat{B}u_{1}(s)ds$ (32)
, $u_{1}$





$S(t):=\{\varphi\in X;\exists u\in L^{2}(0, t;R^{2})$ $s.t$ . $\varphi=\int_{0}^{t}T(t-s)\mathfrak{A}Bu(s)ds-\int_{0}^{t}AT(t-s)Bu(s)ds\}$
(34)
. , (31) $t>0$
$\hat{S}(t):=\{\varphi\in X;\exists u_{1}\in L^{2}(0, t;R)$ $s.t$ . $\varphi=\int_{0}^{t}T(t-s)\hat{\mathfrak{A}}\hat{B}u_{1}(s)ds-\int_{0}^{t}AT(t-s)\hat{B}u_{1}(s)ds\}$
(35)
.
$1$ $(i)S(t)=X$ , (26) ( , (1)) $t>0$
.
(ii) $S(t)^{a}=X$ , (26) ( , (1)) $t>0$
. , $S(t)^{a}$ $S(t)$ .
(31) $l$ , $\hat{S}(t)$ , $t>0$
.
, .
1 (26) (31) $t>0$ .
( ) $S(t)$ $\hat{S}(t)$ $C_{0}$ - $T(t)$ .
, Triggiani (1975) , Baire
$S(t)$ $\hat{S}(t)$ ,
2 , $D=0$ [6] ,
(26) $t>1$ . , (31) ,
, $L^{2}(0,1)$
.
, “ ” , “ “
.
(26) , $S(t)$ $\varphi$
$\int_{0}^{t}T(t-s)\mathfrak{A}Bu(s)ds-\int_{0}^{t}AT(t-s)Bu(s)ds$
$= \int_{0}^{t}[\Pi_{3}(t-s)u_{1}(s)+\Pi_{2}(t-s)u_{2}(s)\Pi_{1}(t-s)u_{1}(s)]ds$
$\Pi_{1}(t)=\sum_{n=1}^{\infty}e^{-\lambda_{n}}{}^{t}\kappa_{n}\phi_{n}$ , $\Pi_{2}(t)=\sum_{n=1}^{\infty}e^{-(\lambda_{n}-k_{0})t}\kappa_{n}\phi_{n}$ , $\Pi_{3}(t)=b(\Pi_{2}(t)-\Pi_{1}(t))$
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$\kappa_{n}$ , $K>0$
$\kappa_{n}\neq 0$ , $|\kappa_{n}|\leq K$ , $\forall n\geq 1$
.
Dirichlet .
4 $\{c_{n}\}_{n\geq 1}$ , $\{\mu_{n}\}_{n\geq 1}$ $\mu_{n}=\lambda_{n}$ $\mu_{n}=\lambda_{n}-k_{0}$ ,
$\forall n\geq 1$ .
$\sum_{n=1}^{\infty}c_{n}e^{-\mu_{n}t}=0$ , $\forall t>0$
$c_{n}=0$ , $\forall n\geq 1$
2 (26) $t>0$ . , $S(t)^{a}=X$
$t>0$ .
( ) $t>0$ $\mathcal{R}_{t}$ : $L^{2}(0, t;R^{2})arrow X=[L^{2}(0,1)]^{2}$
.
$\mathcal{R}_{\ell}\{\begin{array}{l}u_{1}(\cdot)u_{2}(\cdot)\end{array}\}=\{\begin{array}{llllll} \int_{0}^{t} \prod_{l}(t- s)u_{1}(s)ds \int_{0}^{t} \prod_{3}(t- s)u_{1}(s)ds+\int_{0}^{t} \prod_{2}(t- s)u_{2}(s)ds\end{array}\}$





. $\{\begin{array}{l}\varphi_{1}\varphi_{2}\end{array}\}\in Ker\mathcal{R}_{\ell}^{*}$ , (36)
$\{\begin{array}{ll}\Pi_{1}^{*}(t-s)\varphi_{1}+\Pi_{3}^{*}(t-s)\varphi_{2}=0, a.e. s\in[0, t]\Pi_{2}^{*}(t-s)\varphi_{2}=0, a.e. s\in[0, t]\end{array}$
$\Pi_{1}^{*}(t)\varphi_{1}=\sum_{n=1}^{\infty}\kappa_{n}\{\varphi_{1},$ $\phi_{n}\rangle e^{-\lambda_{n}t}$ , $\Pi_{2}^{*}(t)\varphi_{2}=\sum_{n=1}^{\infty}\kappa_{n}\{\varphi_{2}, \phi_{n}\}e^{-(\lambda_{n}-k_{0})t}$ (37)
$\Pi_{3}^{*}(t)\varphi_{2}=b(\Pi_{2}^{*}(t)\varphi_{2}-\Pi_{1}^{*}(t)\varphi_{2})$ (38)
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$\Pi_{1}^{*}(t),$ $\Pi_{2}^{*}(t),$ $\Pi_{3}^{*}(t)$ (37), (38) , $t>0$ .
, $t$ .
$\{\begin{array}{ll}\sum_{n=1}^{\infty}\kappa_{n}\langle\varphi_{1}-b\varphi_{2}, \phi_{r\iota}\rangle e^{-\lambda_{n}t}+\sum_{n=1}^{\infty}\kappa_{n}\langle b\varphi_{2}, \phi_{n}\rangle e^{-(\lambda_{n}-k_{0})t}=0, \forall t>0\sum_{n=1}^{\infty}\kappa_{n}\{\varphi_{2}, \phi_{n}\}e^{-(\lambda_{n}-k_{0})t}=0, \forall t>0\end{array}$ (39)
.
(39) 2 $\kappa_{n}\neq 0,$ $\forall n\geq 1$ , $\mu_{n}=\lambda_{n}-k_{0}$ 4
$\langle\varphi_{2},$ $\phi_{n}\rangle=0$ , $\forall n\geq 1$ (40)
. , Riesz $\{\phi_{n}$ : $\forall n\geq 1\}$ $L^{2}(0,1)$ (40) $\varphi_{2}=0$
. (39)
$\sum_{n=1}^{\infty}\kappa_{n}(\varphi_{1},$ $\phi_{n}\}e^{-\lambda_{n}t}=0,$ $\forall t>0$
, $\kappa_{n}\neq 0,$ $\forall n\geq 1$ , 4
$\langle\varphi_{1},$ $\phi_{n}\rangle=0$ , $\forall n\geq 1$
. , $\varphi_{1}=0$ $Ker\mathcal{R}_{t}^{*}=\{[0,0]^{T}\}$ . , (26)
$t>0$ .
, (31) . ,
$E=\{(n, m)\in N\cross N:s_{n}^{2}-s_{m}^{2}=4Dk_{0}, n>m\}$
, $(H)$ .
$(H)$ : $E=\emptyset$ ( )
$(H)$ , $E$ $D,$ $\alpha,$ $k_{0}$ ( $b$
) . , $(H)$ ,
$(n, m),$ $n>m$
$( \lambda_{n}-k_{0})-\lambda_{m}=\frac{1}{4D}(s_{n}^{2}-s_{m}^{2})-k_{0}\neq 0$
3 $\{s_{n}^{2}\}$ , $\epsilon_{0}>0$ $s_{n+1}^{2}-s_{n}^{2}\geq\epsilon_{0},$ $\forall n\geq 1$
. $4Dk_{0}$ , $E=\emptyset$ $(H)$
.
5 $\{c_{n}^{1}\}_{n\geq 1},$ $\{c_{n}^{2}\}_{n\geq 1}$ . $(H)$
.
$\sum_{n=1}^{\infty}(c_{n}^{1}e^{-\lambda_{n}t}+c_{n}^{2}e^{-(\lambda_{n}-k_{0})t})=0$ , $\forall t>0$
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$c_{n}^{1}=c_{n}^{2}=0$ , $\forall n\geq 1$
3 $(H)$ . , (31) ( , $u_{2}\equiv 0$
(26) $)$ $t>0$ . , $\hat{S}(t)^{a}=X$ $t>0$
.
( ) , $t>0$ $\hat{\mathcal{R}}_{t}$ : $L^{2}(0, t, R)arrow X$
$\hat{\mathcal{R}}_{t}u_{1}(\cdot)=[(t-s)u_{1}(s)ds\int_{0}^{\ell}^{\int_{0}^{t}}\Pi_{3}^{\Pi_{1}}(t-s)u_{1}(s)ds]$
. , $\hat{\mathcal{R}}_{t}^{*}:Xarrow L^{2}(0, t;R)$
$\hat{\mathcal{R}}_{t}^{*}\{\begin{array}{l}\varphi_{1}\varphi_{2}\end{array}\}=\Pi_{1}^{*}(t-\cdot)\varphi_{1}+\Pi_{3}^{*}(t-\cdot)\varphi_{2}$ (41)
. , 2
$\hat{\mathcal{R}}_{t}^{*}\{\begin{array}{l}\varphi_{1}\varphi_{2}\end{array}\}=0\in L^{2}(0, t;R)$ (42)
$[\varphi_{1}, \varphi_{2}]^{T}=[0,0]^{T}$ . (42) (41)
$\sum_{n=1}^{\infty}\kappa_{n}\{\varphi_{1}-b\varphi_{2}, \phi_{n}\}e^{-\lambda_{n}t}+\sum_{n=1}^{\infty}\kappa_{n}\{b\varphi_{2},$ $\phi_{n}\rangle e^{-(\lambda_{n}-k_{0})t}=0$ , $\forall t>0$ (43)
. , $(H)$ $\{\lambda_{n}\}_{n\geq 1}\cap\{\lambda_{n}-k_{0}\}_{n\geq i=\emptyset}$ . $b\neq 0$ ,
$\kappa_{n}\neq 0,$ $\forall n\geq 1$ , (43) 5
$\langle\varphi_{1}-b\varphi_{2},$ $\phi_{n}\rangle=0$ , $\langle b\varphi_{2},$ $\phi_{n}\}=0$ , $\forall n\geq 1$ (44)
. $\varphi_{2}=0$ (44) 2 , $\varphi_{1}=0$ .
, $[\varphi_{1},$ $\varphi_{2}]^{T}=[0,0]^{T}$ .





$y(t)=[y_{1}(t), y_{2}(t)]^{T}=[z_{1}(t, 1), z_{2}(t, 1)]^{T}$, $t\in(0, \infty)$ (45)
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$z(t):=[z_{1}(t, \cdot), z_{2}(t, \cdot)]^{T}$
, $A$ (18) , $C$ : $[C[0,1]]^{2}\subset Xarrow R^{2}$
$C\varphi:=\{\begin{array}{l}\varphi_{1}(l)\varphi_{2}(1)\end{array}\}$ , $\varphi=[\varphi_{1}, \varphi_{2}]^{T}$
. , $A$ $X=[L^{2}(0,1)]^{2}$
$C_{0^{-}}$ $T(t)$ . , (46), (47) $t$ $y(t)$
.
$y(t)=CT(t)z_{0}$
2 (46), (47) $t>0$
$y(s)=CT(s)z_{0}=0$ , $a.e$ . $s\in[0, t]$ $\Rightarrow$ $\tilde{4}0=0$
.
$t>0$ , $C_{t}$ : $Xarrow L^{2}(0, t;R^{2})$
$C_{t}[\varphi_{1}, \varphi_{2}]^{T}(s)=CT(s)[\varphi_{1}, \varphi_{2}]^{T}$ , $a.e$ . $s\in[0, t]$ , $\forall[\varphi_{1}, \varphi_{2}]^{T}\in X$
$KerC_{t}=\{[0,0]^{T}\}$ .
4 (46), (47) $t>0$ .
( ) (23) $\sim(25)$ (45) $[\varphi_{1}, \varphi_{2}]^{T}\in KerC_{t}$
.
$\sum_{n=1}^{\infty}e^{-\lambda_{n}}{}^{t}\{\varphi_{1},$ $\psi_{n}\}\phi_{n}(1)=0$ , $\forall t>0$ (48)
$\sum_{n=1}^{\infty}e^{-(\lambda_{n}-k_{0})t}\{b\varphi_{1}+\varphi_{2},$ $\psi_{n})\phi_{n}(1)-\sum_{n=1}^{\infty}e^{-\lambda_{n}\ell}\langle b\varphi_{1},$ $\psi_{n}\rangle\phi_{n}(1)=0$ , $\forall t>0$ (49)
$\phi_{n}(1)\neq 0,$ $\forall n\geq 1$ 4 (48) $\{\varphi_{1}, \psi_{n}\}=0,$ $\forall n\geq 1$ .
(49) 4 $\langle\varphi_{2},$ $\psi_{n}\rangle=0,$ $\forall n\geq 1$ .





$y(t)=\hat{C}z(t)=y_{2}(t)=z_{2}(t, 1)$ , $t\in(0, \infty)$ (50)
. $\hat{C}$ : $[C[0,1]]^{2}\subset Xarrow R$
$\hat{C}[\varphi_{1}, \varphi_{2}]^{T}=\varphi_{2}(1)$ , $\forall[\varphi_{1}, \varphi_{2}]^{T}\in[C[0,1]]^{2}$
. , $t>0$ $\hat{C}_{t}$ : $Xarrow L^{2}(0, t;R)$
$\hat{C}_{t}[\varphi_{1}, \varphi_{2}]^{T}(s)=\hat{C}T(s)[\varphi_{1}, \varphi_{2}]^{T}$ , $a.e$ . $s\in[0, t]$
3 (46), (50) $t>0$
$y_{2}(s)=\hat{C}T(s)z_{0}=0$ , $a.e$ . $s\in[0, t]$ $\Rightarrow$ $z_{0}=0$
.
(46), (50) $t>0$ , $Ker\hat{C}_{t}=\{[0,0]^{T}\}$ .
3 , .








$\frac{\partial z_{1}}{\partial t}(t, x)=D\frac{\partial^{2}z_{1}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{1}}{\partial x}(t, x)+h_{1}(z_{2}(t, x)-z_{1}(t, x))$
$\frac{\partial z_{2}}{\partial t}(t, x)=D\frac{\partial^{2}z_{2}}{\partial x^{2}}(t, x)-\alpha\frac{\partial_{\sim 2}7}{\partial x}(t, x)+h_{2}(z_{1}(t, x)-z_{2}(t, x))$ , $(t, x)\in(0, \infty)\cross[0,1]$
$D \frac{\partial z_{1}}{\partial x}(t, 0)-\alpha z_{1}(t, 0)=-\alpha u_{1}(t)$ , $D \frac{\partial z_{2}}{\partial x}(t, 0)-\alpha z_{2}(t, 0)=-\alpha u_{2}(t)$
$\frac{\partial z_{1}}{\partial x}(t, 1)=\frac{\partial z_{2}}{\partial x}(t, 1)=0$ , $t\in(0, \infty)$




3 (S. Bielski and L. Malinowski [1] )
$\frac{\partial z_{1}}{\partial t}(t, x)=D\frac{\partial^{2}z_{1}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{1}}{\partial x}(t\}x)+h_{12}(z_{2}(t, x)-z_{1}(t, x))$
$\frac{\partial z_{2}}{\partial t}(t, x)=D\frac{\partial^{2}z_{2}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{2}}{\partial x}(t, x)+h_{21}(z_{1}(t, x)-z_{2}(t, x))+h_{23}(z_{3}(t, x)-z_{2}(t, x))$ ,
$\frac{\partial z_{3}}{\partial t}(t, x)=D\frac{\partial^{2}z_{3}}{\partial x^{2}}(t, x)-\alpha\frac{\partial z_{3}}{\partial x}(t, x)+h_{32}(z_{2}(t, x)-z_{3}(t, x))$ , $(t, x)\in(0, \infty)\cross[0,1]$
$D \frac{\partial z_{1}}{\partial x}(t, 0)-\alpha z_{1}(t, 0)=-\alpha u_{1}(t)$ , $D \frac{\partial z_{2}}{\partial x}(t, 0)-\alpha z_{2}(t, 0)=-\alpha u_{2}(t)$
$D \frac{\partial z_{3}}{\partial x}(t, 0)-\alpha z_{3}(t, 0)=-\alpha u_{3}(t)$ ,
$\frac{\partial z_{1}}{\partial x}(t, 1)=\frac{\partial z_{2}}{\partial x}(t, 1)=\frac{\partial z_{3}}{\partial x}(t, 1)=0$ , $t\in(0, \infty)$
$z_{1}(0, x)=z_{10}(x)$ , $z_{2}(0, x)=z_{20}(x)$ , $z_{3}(0, x)=z_{30}(x)$ , $x\in[0,1]$
$h_{12},$ $h_{21},$ $h_{23},$ $h_{32}$ .
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